A method for simultaneous evaluation of drug-effects on excitability and inotropy in isolated cardiac preparations.
A method is described which allows determination of the threshold of excitability of electrically stimulated, regularly contracting isolated cardiac preparations. The force of the contraction (CF) is isometrically recorded and serves as feed-back signal indicating effective stimulation. The pulse intensity is decreased monoexponentially as long as contractions are elicited. If the mechanical response does not occur, the pulse intensity is immediately reset to the initial high value and the pulse is delivered with a latency of a few milliseconds. A stimulus intensity just below threshold is recorded as the rectangular pulse threshold (RPT). The method was applied in order to compare the effects of a number of antiarrhythmic drugs including the beta-blocker propranolol on the electrical excitability (1/RPT) and on the contractility of guinea pig left atria stimulated at 3 Hz. In general, the drugs depressed excitability and contractility concomitantly. The rank order of potency with respect to the reduction of excitability was: aprindine greater than propafenone greater than propranolol greater than quinidine greater than mexilitine greater than lidocaine. The Ca-antagonist verapamil reduced contractile force most powerful but had no effect on excitability. Presumably, RPT reflects sodium-channel function. In conclusion, the described method offers an easily operable test of drug effects on the excitability threshold and the contractility of isolated cardiac preparations.